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YCHOLINGUIST 
PORTS ON MACHINE 
ANSLATION 
DNFERENCE 


ount Gives View of 
rent Research 


By Donald C. Hildum 


HE National Symposium on Machine 
ranslation, held at UCLA on Feb- 
2-5, 1960, was sponsored by the 
versity of California, Berkeley and 
Angeles, the University of Southern 
fornia, and the University of Wash- 
on. The official participants in- 
led also representatives of the follow- 
organizations: Georgetown Univer- 
RAND Corp., Ramo Wooldridge 
, M.1L.T., Planning Research Corp., 
M., Wayne State University, Harvard, 
trada Corp., National Bureau of 
dards, University of Texas, C.E.I.R., 
ur D. Little, Inc., Machine Trans- 
bn Inc., Indiana University, and the 
EK Corp. 
he purpose of the symposium was to 
e groups working in the MT field 
re of what other groups were doing, 
to exchange ideas on the major 
blems of the field. This report is a 
mary of the proceedings as seen 
ugh the eyes of an observer trained 
psycholinguistics. 


Goals and Requirements 
ertain goals and requirements seemed 
| agreed upon by all the participants. 
’s goal is to provide usable, but not 
ant, translations of foreign language 
les of interest to scientists and tech- 
ans. It is justified on the ground 


See Machine Translation, 4, Col. 3 


ee triton 
: 6, oy the Center for 


EXERCISE 10=F 
henie work. 


ntahows learn English as an important tool 


ENGLISH TEACHING EXPANDS 
IN AFGHANISTAN 


Teachers College Plays Active Role 
By Gerald Dykstra and Mohammed E. Burhan 
Teachers College, Columbia University 


FGHANISTAN, a nation of 12 mil- 
lion, is a landlocked nation that is 
largely mountainous and primarily agri- 
cultural. It has undergone a general na- 
tional awakening and has seen rapid 
changes especially in the last three 
decades. The country is underdeveloped 
but a sequence of five-year plans outlines 
recent and future development and indi- 
cates a strong determination to move 
ahead. Old cultural traditions are eased 
aside when the people and the leaders 
feel such measures are necessary in order 
to usher in new and promising ways. 
The Afghans aim to maintain contacts 
with other nations. They intend to utilize 
vast resources of technological research 
and publication that are now available. 
They are emphasizing better means of 
communication, air transportation and 
expansion of education. Their students 
are going abroad in increasing numbers 
for advanced graduate training. And 
these are only a sampling: of the areas in 
which activity and interest are welling up. 
English Is Necessity 
In each of these areas English is a 
necessity more than any other single lan- 
guage. Accordingly, English is taught 
from grade 7 through grade 12, as well 
as in the various faculties of the univer- 


sity and in many special programs. At 
the present time, while few students are 
graduating from the 12th grade, the 7th 
and 8th grades are becoming relatively 
large. Thus the needed number of good 
English teachers is still mainly a potential 
while the actual number of students in 
English classes is large and increasing 
rapidly. 

Improves Teachers and Program 

Teachers College is serving in this 
situation as a contractor with the Inter- 
national Cooperation Administration of 
the U. S. Government. The purpose is to 
improve teacher education and _ to 
strengthen instruction in English in the 
schools of Afghanistan. Toward this pur- 
pose the contractor advises and consults 
with appropriate officials in the develop- 
ment of an Afghan-manned program in 
the teaching of English, using the Insti- 
tute of Education of Kabul University as 
the local agency for pre-service and in- 
service education of teachers. Supple- 
mentary to the main objective, the con- 
tractor provides English teachers for cer- 
tain of the Afghan schools. 

The areas of critical need related to 
language and linguistics include the na- 
tional literacy program and the nation- 


See Afghanistan, 2, Col. 1 


AFGHANISTAN—from page 1 
wide Pashto and Persian national lan- 
guage programs. In addition, persistent 
requests from a great many agencies for 
teachers of English indicate a vacuum 
that must be filled one way or another. 
The ICA, USIS, Asia Foundation and 
British Council are helping some but 
much more needs to be done. 
Teachers Needed 

Afghanistan needs 160 teachers of Eng- 
lish now. It is using half that number, 
poorly prepared. By 1962 it will need 
210. If educational expansion continues 
at the rate of the last five years the coun- 
try will need 300 English teachers in 
1965. This rapid expansion is not likely 
to be accomplished by selecting teacher 
trainees from among the small number of 
high school graduates alone. The ten per 
year for the next four years, for example, 
could well be used simply to replace the 
12 per cent drop-out rate which can be 
expected from the total of 80 teachers 
that should be employed for teaching 
English to the estimated average per year 
of 8,000 7th grade students. 

Materials Needed 

One way to compensate for the short- 
age of teachers is to produce the most 
effective possible set of materials. The 
first series produced, English for Afghans, 
introduced a number of productive con- 
cepts in language teaching: oral ap- 
proach, repetition, memorization and pat- 
tern practices. The very heavy emphasis 
on memorization was especially appropri- 
ate to a situation in which there were 
practically no well-prepared teachers of 
language. Now the training programs are 
beginning to show results and it is neces- 
sary to move to new Stages. It is necessary 
to introduce additional considerations in 
selection, sequences, and distribution of 
English patterns over the basic six-year 
program. It is also necessary to include 
variety in the exercise types, with special 
emphasis on language use in meaningful 
environments or situations. Most impor- 
tant of all is the urgent need of introduc- 
ing into materials development plans a 
very careful control in the use of lan- 
guage patterns so that a student is led to 
use what he knows while never confused 
or pushed into making errors by being 
presented with language patterns that 
neither parallel the patterns of his native 
language nor appear in the materials 
which he has been taught previously. In 
the preparation of these materials, such 
widely accepted concepts as the oral ap- 
proach are of course retained but are not 
being narrowly interpreted to mean em- 
phasis on colloquial patterns when it 
seems that a reading comprehension is a 
more significant goal in the situation for 
the majority of students. 

The new materials are being printed 


and bound in pamphlet-size booklets with 
local printing facilities. The smaller 
booklets will have more durability, re- 
quire much less time between experi- 
mental and production stages, allow for 
easier revision with a minimum of dis- 
ruption, and, most important, allow for 
versatility or variation in the overall 
Ministry of Education program. 


Several Series 

There is to be a core series of approxi- 
mately 15 booklets averaging almost 60 
pages each. The first two will be en- 
velopes of loose sheets prepared in work- 
book style. These will cover the regular 
needs of most 7th grade classes in their 
first year of English. In addition to the 
core series which presents language pat- 
terns necessary for everyone who is to 
make some functional use of English, 
there will be two series of three booklets 
each, one series for language-gifted stu- 
dents and another for slow students. 
These will give additional practices with 
extensions of pattern use, additional vo- 
cabulary and practice from a different 
point-of-view. 

Another series related to the core series 
will deal primarily with thorough mas- 
tery of colloquial forms. Material in this 
series is to be graded to come at the end 
of the Ist, 3rd and 5th years of work in 
the core series. Expressions like “How 
about coming with me?” would not oc- 
cur in the basic core series but would find 
their place in this colloquial series. It is 
possible that some classes may not use 
these materials at all, but failure to use 
them would not hinder progress in the 
other materials. 

There will be four additional series of 
three booklets each geared to Ist, 3rd 
and 5th-year levels. One of these will be 
entitled Readings in Agriculture; an- 
other, Readings in Social Studies; an- 
other, Readings for Girls’ Schools; and 
the last, Plays and Readings in Literature. 
The first in each series is very simple, 
largely identificational in nature. The 
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second booklet however, at the 3rd-yez 
level, contains somewhat more sophist 
cated material. The 3rd booklet in eac 
series is quite advanced. Finally, ther 
will be three series of readings appropr 
ate to the level of English that student 
will reach during the second, fourth an 
sixth years. One of these is a series ij 
the area of Science. Another is calle 
Readings in Technology; the third | 
Readings on Language and Culture. 


Tests and Auxiliary Material 
Objective tests are being developed fo 
measurement of student proficiency at al 
levels. The long-range plan includes 
development of an open-ended maste 
test so constructed that items can b 
chosen to make a test for any level ¢ 
English in the secondary schools. Eae 
test is to provide a valid measure of th 
students’ proficiency. Each item on th 
master test is to be so constructed tha 
it can appear in any of many differen 
forms on the test sheets given the studen 
It is clear that other auxiliary material 
will have to be prepared constantly z 
already indicated by the needs for pr 
paring auxiliary materials especially sui 
able to the Army School, the Police Aca 
emy, the Afghan Air Authority Schoe 
and other specialized branches where stt 
dents must develop a quick and thoroug 
ability in English as used 1n a specialize 
field. 


Afghan Specialists : 

A small start has been made in prepa 
ing an Afghan-manned teacher educatio 
program. Afghans with special ability i 
general linguistics and in phonetics ha 
already been teaching in this program. 
potential candidate for the position ( 
Specialist in Methods and Materials 
now getting his training at Teachers Cc 
lege and candidates for specialization 
Phonetics and Phonemics, in Gramma 
cal Analysis, in Comparative Linguisti 
in Testing and Measurement, Compa 
tive Literature, and other fields are bei 
located and prepared for graduate tra 
ing. 

Continuing contacts in Europe, 
Near East, Asia, Africa and the Uniti 
States are of great importance to the 
prospective leaders. It is important t 
they keep abreast of, and contribute 
the program of cooperative research | 
ing developed in various parts of © 
world: measurement in learning (ess6 
tially experiments with types of langud 
learning procedures and exercises), 
value of linguistic research for the ted 
ing of language, and the relationsh 
national program policies to the 
in language programs. 

The Afghan program has a long ¥ 
to go but it is moving rapidly, and 
future seems to hold promise. 


ip 
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NGLISH TEACHING 
| AUSTRALIA 
AS BROAD SCOPE 


e Migration and Technical 
istance Are Involved 


By Felicia E. Harben 


STRALIA is currently engaged in a 
large-scale program for teaching 
lish as a second language. The pro- 
began in 1947, when displaced per- 
began to arrive in Australia under 
auspices of the International Refugee 
nization. In order to provide a 
ing knowledge of English and a 
knowledge of the Australian back- 
nd to these newcomers, the Common- 
th Office of Immigration requested 
Office of Education to organize in- 
tion in English for migrants. The 
of the program can be gauged from 
fact that between 1947 and 1952 over 
00 non-British migrants arrived in 
ralia, most of whom knew little or 
nglish. It has been estimated that 
migration is 100,000 a year, 50,000 
hich are non-English speaking. 


Facilities 
1947, instruction in English was 
n in Reception Centers where the 
laced persons were accommodated on 
al. From this beginning, a program 
been developed which now provides 
\following facilities for new Austral- 
'to learn English: instruction on 
d ship, instruction in Reception Cen- 
and instruction within the Austral- 
community (in evening classes, by a 
spondence course, and by radio les- 
). Facilities for the learning of Eng- 
as a second language are available 
of charge to any non-English speak- 
migrant. 
Materials 
he shipboard course is based on a 
ook, English on the Way, specially 
ten for the purpose. In 36 lessons, it 
s many of the teaching points in- 
ed in the first 80 units of English for 
comers to Australia, the text used in 
ing classes in Australia. 
he correspondence course consists of 
ssons, each printed as a booklet. For 
groups (Italians and Greeks) , special 
rials have been developed. Among 
is a booklet (in Greek) entitled 
e Letters and Sounds of English,” 
provides an introduction to pro- 
ciation and script and cursive writing. 
or New Australians is a booklet pub- 
d monthly to accompany English 
ns given by radio. The radio lessons 
be followed either as a supplement 
ass or correspondence instruction, or 
self-contained course. 
See Australia, 4, Col. 1 
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MODERN SPANISH. A Project of the 
Modern Language Association. Pp. xiv 
+ 496, including 7” vinyl 33% r.p.m. 
record with oral exercises of Unit I. New 
York and Burlingame: Harcourt, Brace 
& Co., 1960. 

In the Introduction, William Riley 
Parker labels Modern Spanish a “‘first”’ 
in that it represents the first textbook 
ever sponsored and endorsed by the Mod- 
ern Language Association in its seventy- 
six year old history. Parker further char- 
acterizes the text as a “bold experimental 
one, keyed to the new spirit in language 
study.”” Its production represents the 
combined efforts of a team which sought 
to implement the mandate of the Spanish 
teachers of America. 


Not Different But New 
It is the view of the Modern Language 
Association that Modern Spanish presents 
not a different but a new text to the pro- 
fession because it was conceived accord- 
ing to the principles that language learn- 
ing is a skill which should be learned 
according to the oral-aural approach. It 
is further held that direct reading should 
be emphasized and attained by early read- 
ing of previously heard and memorized 
materials. One should not, however, be- 
gin the reading of previously unheard 
materials until the student has reason- 
able control of the linguistic system. 
Cultural values and patterns should be 
a significant part of linguistic material 

from the beginning at every step. 


College Level 

The book is destined for college level 
students who are taught under reasonably 
favorable conditions with a minimum of 
300 hours of instruction and laboratory, 
and is divided into 30 Units correspond- 
ing roughly to the weeks of the academic 
year. There is also an Appendix of verb 
forms, a Spanish-English Vocabulary and 
an Index. 

The general organization of each unit 
is characterized by a dialog with English 
equivalents, cultural notes, a pronuncia- 
tion drill, seven or eight grammatical 
items, numbered consecutively through- 
out the book from Units 1 to 24, gram- 
matical discussions, drills and a reading 
passage. 

Unit Organization 

Through Unit 10, all sentences of the 
Spanish dialog have intonation patterns 
marked. After Unit 10, reading passages 
begin to increase in difficulty and are 
provided with a “Cuestionario” and a list 
of suggested readings. Various techniques 
are used for drills including the types 
known as substitution, construction sub- 
stitution, patterned response and one 
even finds translation and writing drills. 


Book Notices 


Language and Language Learning: 
Theory and Practice by Nelson Brooks, 
New York and Burlingame: Harcourt, 
Brace and Company, 1960. xiii, 238p. 
[Cloth bound.] 

Written in distinctive, readable style, 
this is a bird’s-eye view of the second lan- 
guage teaching situation in the United 
States today. The purpose of the book is 
to examine how, in the light of present- 
day advances in this and related fields, a 
second language can be studied as a liv- 
ing language as used by its native speak- 
ers rather than in terms of books, trans- 
lations, grammar exercises and through 
the medium of English. The author, who 
has wide experience and knowledge him- 
self, draws information from a_ great 
variety of literature and acknowledges in- 
debtedness to a distinguished panel of 
men and women in this and related fields. 


Comprehensive Coverage 

The scope of the book is very compre- 
hensive, covering most aspects of lan- 
guage and language learning in its pages. 
It includes, among other things, the 
theory of language, theories put forward 
by descriptive linguists, and bilingualism, 
especially in children; modern theories 
of learning and the learning situation in 
the classroom; the language teacher, his 
place, his competence and his problems 
in the setting of American schools. There 
are chapters on language and culture, lan- 
guage and literature, objectives of the 
language course, “continuity for the 
learner” or curriculum organization, 
methods and materials, the language 
laboratory, and tests and measurements. 
The appendix contains suggestions to 
teachers on how to proceed in such mat- 
ters as arranging the sequence of ma- 
terials, how to conduct choral responses, 
how to give grades, how to prepare scripts 
and so on. There is also a glossary of 
terms, as well as a selected bibliography 
and index. 

Although the book is packed with in- 
formation and suggestions, the wide area 
covered in the given space rules out de- 
tailed study of any given aspect of the 
theory and practice of language and lan- 
guage learning. 


Unit I is an introduction to Spanish 
pronunciation and contains an introduc- 
tion to the physiology of articulation, fol- 
lowed by an introduction to Spanish seg- 
mental and suprasegmental phonemes. 
The Unit ends with a summary table of 
Spanish phonemes, in which the allo- 
phones of each phoneme are listed and 
enclosed together in a frame, thus 
graphically illustrating the phonological 
oppositions. 


SCHEDULE OF MEETINGS 


(August - December, 1960) 


July 31-August 7 

Paris, France 

August 3-9 

Tokyo, Japan 

August 9-16 

Moscow, USSR 

August 21-27 

Louvain and Brussels, Belgium 

August 28-September 4 

Liége, Belgium 

September 

Hamburg, Germany 

November 17-20 

Minneapolis 

November 24-26 

Chicago 

November 30-December 3 

San Francisco 

December 2-3 

Bloomington 

December 27 
Philadelphia 


Sixth International Congress of 
Anthropological and Ethnological Sciences 


First World Congress of Phoneticians 


Twenty-fifth International Congress 
of Orientalists 
First International Congress of Dialectology 


Fédération Internationale des Langues et 
Littératures Modernes 

International Congress for General and 

Applied Phonetics 

American Anthropological Association (Annual) 


National Council of Teachers of English 

(Golden Anniversary Convention) 

Fourth Annual Conference on Exchange of 
Persons 

Conference of National Science Foundation on 
Russian and East European Linguistic Literature 
American Dialect Society 

American Studies Association 


National Council of Teachers of English 
(College Section) 


December 27-28 
Philadelphia 
December 27-29 
Philadelphia 
December 27-30 
Philadelphia 


College English Association 

American Name Society 

American Folklore Society 

Modern Language Association of America 
American Associations of Teachers of French, 
German, Italian and Slavic and East European 


Languages 


December 28 
Philadelphia 
December 28-30 | 
San Diego 
December 28-30 
Hartford 
December 29-30 
Hartford 


December 30 
Philadelphia 
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English ...A New Language is pub- 
lished four times a year and is issued free 
to all teachers of English as a second lan- 
guage. It is designed to keep them up-to- 
date with the latest developments, both 
in Australia and abroad, in this special- 
ized type of teaching. 

All of these materials are prepared and 
published by the Commonwealth Office 
of Education. Mr. William J. Weeden is 
the Director of the Commonwealth Office 
of Education; Mr. Neile Osman directs 
its Migrant Education Section. 


Other Activities 
As part of the technical assistance pro- 
gram under the Colombo Plan, assistance 


4 


Catholic Renascence Society 
Modern Humanities Research Association 


American Association of Teachers of 
Spanish and Portuguese 


American Philological Association 


Linguistic Society of America 


- National Federation of Modern Language 
Teachers Associations 


given in the teaching of English takes 
two forms: sending English teachers to 
various countries in South East Asia, and 
training teachers of English from these 
countries in Australia. 

In Indonesia, the Commonwealth 
Office of Education is conducting a 2-year 
radio course with weekly broadcasts. Re- 
cently, in a 3-week period, 30,000 written 
requests were received from Indonesia for 
student manuals which accompany the 
course. 

Australia’s English teaching activities 
extend into Indonesia, Malaya, New 
Guinea and scattered Trust Territories 
in the South Pacific, as well as Thailand, 
Laos, Vietnam, and the Philippines. 
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that its great initial investment, assum 
ing reasonable provisions for updating 9| 
programs and glossaries, will be returnec 
in later savings from the reduced nee 
for foreign language learning by those 
who would use its products. The ques 
tion whether post-editors or revisers | 
machine copy should be included in the 
MT process is still moot—presumably ji 
can be decided on purely economic 
grounds. Usable copy, the participa 
agreed, must be highly reliable, whatever 
its stylistic failings. Preferably, then, the 
machine should never guess at a trans. 
lation, but should print out alternatives 
when no reliable decision is possible, 
Such printing of alternatives, of course, 
must be kept to a small frequency or the 
text will not be acceptable. 2 

The foreign languages being studied for 
MT include Russian, French, German, 
Arabic, and Chinese. (There are pia 
ably others which my notes on the sym 
posium do not cover.) In addition, re: 
searchers at Georgetown are beginning an 
attempt to work out a translation pro 
gram applicable to all Slavic languages. 


Empirical Approach 

Like all applied science, MT can only 
be proved in use, but in the reporting 
and discussion of research projects the 
symposiasts repeatedly raised the ques 
tion of how long the _theory-practice 
theory cycle ought to be. At one & 
treme, researchers work from a single 
test, sometimes setting beside it for com 
parison an idiomatic English translation 
The object then is to design as elegant 4 
method as possible of getting from oné 
to the other. This accomplished, with 4 
number of trials and program revisions 
one moves on to the next text, hoping 
that the successful programs will continue 
to be successful with a minimum O| 
revisions. 


Theoretical Approach 

At the other extreme, one starts witl 
some general statement of the grammaj 
of the source language and attempts t 
find a procedure by which to match 1 
to the target grammar. Examples are, 0 
course, adduced to guide this process, bub 
full-scale application to text awaits t 
establishment of a broad translation ple 
The use of parallel target text is not 9 
natural with this plan. These extreme 
so stated, are not viable. In action, th 
empiricists (e.g. the Georgetown, Ram 
Wooldridge, and I.B.M. groups) rejé 
mere gimmicks to make a_translatioj 
“come out”; the demands of elegance i 
a solution extend beyond the text at hat 
and embody intuitive response to th 
whole language. And the theoreticiall 
(at Berkeley, M.I.T., Harvard, for é 


See Machine Translation, 5, Col. 
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e) expect to revise their formulae as 
are corrected by failures in actual 
lation. 


ough discussants ‘‘pooh-poohed”’ the 
etical-empirical distinction, there 
nough substance to it to generate a 
deal of heat in some sessions. The 
{tion at issue was how soon practical 
| would be working, and specifically 
her it would be working within a 
Since to the theoretically oriented 
ited solution looks like no solution, 
s that MT was at hand were met 
doubt, even though they were quali- 
by the limitation to texts in one 
ch of science and the contemplated 
f post-editors. At any rate, discus- 
generally agreed that both ap- 
hes were necessary. 


Soviet Research 


report on Soviet research, by Ken- 
Harper of the RAND Corporation, 
ed that Russian MT has apparently 
through the same stages of unwar- 
d optimism, dogged empirical re- 
hment, and the beginning of an 
act approach as has our own. The 
ians are devoting more man-hours to 
ask than we are, but many of these 
y compensate for the lack of ma- 
facilities and storage capacity. One 
t of this lack is a shortage of whole- 
recordings for future use. There is 
‘discussion in Russia of the use of 
ediate languages, though Harper 
no indication that this exceeds the 
interest in the matter shown so far 
is country. 


The Dictionary and Storage 


e MT components are a dictionary 
a set of logical syntactic operations. 
problem of the dictionary is how 
and what kind of units are to be 
d. Naturally, the greater the length 
therefore the variety of the stored 
, the fewer logical operations are 
ed. But on the machines used by 
of the projects reported on, memory 
ge limits quickly put a lid on entry 
h. In general, whole-word storage 
ndard, since the operations necessary 
parate stems and inflections for look- 
re too laborious. It has proved pos- 
, though, to eliminate some whole 
s from a paradigm because their fre- 
cy of occurrence is vanishingly small. 
ersity of Texas representatives rue- 
‘noted, however, that in German un- 
ed compounding forces the MT 
ers to select only the most frequent 
ounds for dictionary entry and set 
perations to analyze the remainder. 


rage on the read-out side is a prob- 
too, though there seems at the 
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moment to be less choice of strategy. In 
addition to the source form and its cor- 
responding target form(s), all MT pro- 
grams require storage of some sort of 
syntactic information—what other forms 
the one in question may govern or be 
governed by, and certain specific machine 
directions to carry on the necessary logi- 
cal operations. 


In spite of all the factors swelling entry 
size, Erwin Reifler reported that the rule 
of thumb followed at the University of 
Washington project, which has reaped 
technological advantage from its close as- 
sociation with IBM, was to “store every- 
thing’. The recently developed photo- 
scopic memory disc makes this a feasible 
rule, while the size and speed of the 
brand new IBM “Stretch” computer is 
expected to broaden strategic possibil- 
ities almost without (practical) limit. 
Reifler even offered to get some positive 
use out of German compounds by using 
frequency counts of them to determine 
which phrases in other languages ought 
to be entered as phrases in their own 
lexicons. The use of such a standard is 
justified by the cosmopolitan character 
of scientific vocabulary. 


Logical Syntactic Operations 


Syntactic analysis received more atten- 
tion than lexical matters at the Sym- 
posium, probably because it seems more 
likely to yield to the growing theoretical 
interest. Three main approaches to a sen- 
tence are being used. The “top-to-bot- 
tom” and ‘“bottom-to-top” approaches 
both involve a preliminary scanning dur- 
ing which the machine looks up in the 
lexicon the syntactic class and possible 
governance of each word. In the top-to- 
bottom approach, it then selects out the 
independent forms and searches for their 
modifiers—or, to take another tack, starts 
with the fulcrum of the sentence or 
phrase (Paul Garvin's expression for the 
form containing the most information) 
and searches for its dependents. The bot- 
tom-to-top approach involves the selec- 
tion, after scanning, of the words which 
must be dependent, and following the 
successive dependencies upward. 


Predictive Analysis 


The third approach, left-to-right or pre- 
dictive analysis, aroused the most inter- 
est at the symposium, especially, it 
seemed, among the theoretically-oriented 
groups. (Right-to-left sentence analysis 
was not proposed, though that direction 
has proved fruitful in machine dictionary 
look-up.) Predictive analysis has a cer- 
tain abstract appeal because of its appar- 
ent resemblance to the way a human 
reader approaches and analyzes a sen- 
tence. In this method, developed to a 
great extent by Ida Rhodes at the Na- 


tional Bureau of Standards, there is no 
preliminary scanning. From the diction- 
ary entry for the first word in the sen- 
tence, the machine takes a set of predic- 
tions about what other forms may be 
found in the sentence and adds them to 
the top of a push-down prediction store. 
(This is the store such that the removal 
of the top prediction by either fulfillment 
or rejection automatically brings the next 
one to the top.) The predictions carry a 
code designation to show whether they 
are obligatory or optional, and at what 
point in the sentence they may or must 
appear. As the analysis progresses through 
the sentence, the dependency structure is 
gradually built up and recorded. If at 
some point an obligatory prediction fails 
(i.e., there is a mistake in analysis), the 
machine may be set to return to an 
earlier less favored prediction which was 
not tested because the more probable one 
above proved locally sufficient—and start 
over again. Or the machine may be asked 
simply to record the error and finish the 
sentence analysis on the assumption that 
at the end it will be more obvious where 
the crux was, and the machine may re- 
turn to it with less trial and error. 


Well-Formedness 

This last alternative is workable mainly 
on the assumption that mistakes in one 
section of the analysis will not spread and 
contaminate the rest. Anthony Oettinger 
of Harvard, showed that certain auto- 
matic translations can be made from one 
symbolic logic notation to another in 
which a correct translation of a “well- 
formed formula’ (in the mathematical 
sense) is achieved even when it contains 
a parenthesis within which there is a mis- 
take. It remains to be seen whether the 
same characteristic of well-formedness 
will be found to operate with respect to 
nested constructions in the syntax of nat- 
ural languages. 


Statement of Dependencies 

All the syntactic analyses described here 
lead to a full statement of dependencies 
for any given sentence. With these in 
hand, there are two possible courses of 
action. The empiricist is likely to pro- 
pose a set of rules by which the stated 
constructions can be matched with indi- 
vidual constructions in the target lan- 
guage. A number of the theoreticians at 
the symposium, however, showed more in- 
terest in normalizing any given sentence 
by the exercise of transformation or gen- 
eration rules, which state what construc- 
tions may be functionally substituted for 
other constructions in the same sentence. 
The source sentence is then represented 
by a normal basic form plus a set of 
transformation rules, plus, presumably, 
some representation of semantic content. 


See Machine Translation, 6, Col. 1 


5 


MACHINE TRANSLATION—from page 5 


Transform Analysis 


Transform analysis would seem not to 
be, strictly speaking, translation, but only 
a preparation for it. The movement from 
source to target language is, in more em- 
pirical approaches, made by means of 
some sort of a dictionary of phrase struc- 
tures, conditioned by syntactic directions 
from single-word dictionary entries. If 
transform analysis is used, the basic struc- 
ture in the source language must still be 
matched to a basic target language struc- 
ture and the final product generated by 
the transform rules of the target language. 
At this point it seems appropriate to ask 
whether the normalized sentence, includ- 
ing the necessarily transformed semantic 
content, can properly be regarded as be- 
longing to the same language as the 
source text—whether, as a matter of fact, 
we are now dealing with an intermediate 
language. But this is a post factor specu- 
lation: the symposiasts carefully avoided 
the question of an intermediate language, 
theoreticians apparently feeling that no 
form of automatic phrase structure 
analysis is yet sufficiently advanced to 
bring us the translation step, and em- 
piricists following the practice of design- 
ing source-language analyses for transla- 
tion into only one specific target lan- 
guage. 

Semantic Dependencies 


The mention above of semantic con- 
tent brings us to a matter dealt with 
rather lightly and circumspectly at the 
symposium. Now that many of the earlier 
problems of dictionary design have been 
dealt with, interest has shifted to syn- 
tactic analysis, leaving the problem of 
multiple target forms unresolved. One 
reason for this neglect is that one thing 
we need for a solution is simply more sta- 
tistical data on word occurrences, data 
which is gathered only gradually as texts 
are recorded for other purposes. A better 
reason seems to be the strategic one. The 
statement was often made and widely ap- 
proved at the symposium that semantic 
problems would eventually turn out to be 
special cases of syntax. This is justified 
by the simple fact that a human trans- 
lator will usually have little trouble re- 
jecting most of the alternative transla- 
tions of a source word upon considera- 
tion of context. The information, then, 
is within the text—assuming a dictionary 
that directs what to look for—and the 
only problem is to locate it. Semantic 
dependencies, however, unlike syntactic 
ones, will extend well across sentence 
boundaries, so the search for them is more 
difficult. But when phrase analysis reaches 
a mature state, presumably the cross- 
sentence structure will become more 
obvious. 
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Semantic Resolution 


Some efforts have been made already 
to achieve semantic resolution neverthe- 
less. One, a quasi-syntactic approach, 
would choose alternative translations ac- 
cording to grammatical subclass member- 
ship of accompanying words. In the case 
of closed classes, of course, the subclass 
may be one word. This method of reso- 
lution seems worth while, but will prob- 
ably not cover the whole ground. A 
second, more empirical method is to 
classify alternatives by fields of discourse, 
as in an experiment with the dictionary 
facilities at the University of Washington. 
There, each specialized alternative trans- 
lation carried a two-digit subscript assign- 
ing it to one or more fields and subfields 
of science. The general discourse alterna- 
tive, if any, carried no subscript. In the 
experiment, a number of source articles 
were classified by field and subfield and 
this overall classification determined the 
selection of alternative word translations. 
Using this single criterion, 88 per cent of 
over 2,000 choices in the sample were cor- 
rectly made. When errors were checked, 
a number were found to be correctible 
by reclassification of alternative transla- 
tions or articles, or the use of double 
subscripts. A more difficult problem was 
the appearance of a single source word 
in both its general and technical senses— 
requiring different renderings—in the 
same article. This requires a more 
sophisticated solution. 


Such a solution was outlined by Martin 
Joos in a review in Lg. 32.293 (1956). It 
involves slightly larger, perhaps 3-digit, 
subscripts, but on all content words 
rather than just alternative target forms. 
The machine would keep track of the 
subscripts in every environment, and 
where an alternative choice appeared the 
match would be made to local environ- 
ment rather than to the whole article. 
This solution has the syntactic character 
which the symposium participants con- 
ceive to be the most likely approach; it 
may well contribute to the solution of 
more clearly syntactic problems; and, in 
the light of the results of the simpler ex- 
periment already cited, has much promise. 


Technical And Other Problems 


Besides the linguistic problems raised 
at the symposium, various technical and 
associated matters were discussed. The 
question of the value of automatic pro- 
gramming aroused a good deal of dis- 
agreement. Various ‘“‘super-programs” 
have the advantage of allowing the lin- 
guist to write his own programs without 
assistance and to make quick changes in 
them after experimentation. Some 
groups, however, contended that auto- 
matic programming was generally badly 


_ing, and much interest was expressed i 


done—i.e., uneconomical of machine 
cilities-that the time taken to design — 
super-program was in excess of that n 
quired for hand programming and “ 
bugging,” and that the linguist was bette 
off to learn programming anyway. Bot 
approaches will continue in use by the 
respective champions. 


Aside from the usual complaints abo 
insufficient storage and slowness, discu 
sants had no definite proposals to mal 
about radically new computer design fe 
MT. It seemed generally agreed that 
binary-system computers were the best for 
MT operations. 


Read-In Methods 7 


Another serious efficiency problem for 
MT is the slowness of present read-in 
methods. So far the only method is hand 
punching through typewriter keyboards, 
but this is too slow to be economical. 
The long-run usefulness of MT must as. 
sume print-reading machines of a fait 
degree of flexibility as to alignment, type 
faces, and type defects. A report by Lt. 
Col. Kellogg of the Army Research Office 
made clear the present status of such 
machines, pointing out that limited capa. 
bility ones now available will probably 
be improved within the next couple of 
years to the point of economic use. — 


The IBM research group has devoted 
a good deal of time to working out vafri- 
ous small but essential features of trans 
lation format which are prerequisites te 
the economical use of MT. These include 
page make-up, margins, hyphenation 
type fonts, punctuation, special symbols 
and the spacing of formulas and chart 
Obvious and simple as these problem 
may seem, they involve great difficultie 
for automatic printing, and must b 
solved if there is to be a market for ma 
chine translation. f 


Authoritative Abstracting 


Finally, with an eye to the question 0 
how to make use of the mass of materi 
to be produced by MT, the symposi 
heard one paper on automatic abstrac 


uri 


going in to the whole problem of seare 
and retrieval at much greater length ¢ 
future conferences. 


In summary, it seems to me that f 
symposium was highly successful both 1 
making MT researchers aware of ea( 


addition, while seeking to further tl 
main line of MT development, it kept 
view the changes which always acc 
pany an advance in science and 
nology. 


orter. 
Walker at the Center. 


inguistic Society of America 

ie Linguistic Society of America, 
h is a national organization, was 
ded in 1924 and incorporated in 
Its officers are: President — George 
rager, Vice-President —Eugene A. 
, Secretary-Treasurer — Archibald A. 
Dues for membership in the LSA 
$8.00 per year for regular members 
$4.00 per year for students (includes 
ription to Language). Meetings are 
The Linguistic Society of 
rica publishes Language on a quar- 
basis, language monographs, disser- 
ns and special publications by re- 
it. Correspondence may be addressed 
rofessor Archibald A. Hill, Box 7790, 
ersity Station, Austin 12, Texas. 


inguistic Circle of New York 
e Linguistic Circle of New York 
founded in 1943. Its officers are: 
dent — Elliott Van Kirk Dobbie, 
Presidents — Robert A. Fowkes, An- 
Martinet, Joshua Whatmough, Sec- 
-Treasurer — John P. Hughes. Dues 
membership are $7.50 regular and 
) for students (includes subscription 
ord). Meetings are held on the 
d Saturday of each month from Oc- 
through May. Its annual national 
erence on linguistics is held in May. 
Linguistic Circle of New York pub- 
Word, now in its 16th year of 
ication, 3 times annually. Lists of 
s and monographs also published by 
ircle may be requested of Professor 
P. Hughes, Department of Modern 
buages, St. Peter’s College, Jersey 
6, New Jersey. 


Washington Linguistic Club 

e Washington Linguistic Club was 
ivated in 1959. Its officers are: Presi- 
— Carleton T. Hodge, Vice-President 
ob Ornstein, Secretary-Treasurer — 
igh Morgan, Jr. Dues for member- 
are $1.50 per year. The Club meets 
he third Thursday of each month, 
ember through May. Guest speakers 
g the past year have included 
er Benjamin Nufiez, Professors Har- 
4) Garvin, Dostert, Brown and Zarech- 
all of Georgetown University, Dr. 
rles A. Ferguson, Director of the Cen- 
jor Applied Linguistics, and Dr. Ken- 
) Mildenberger, Chief, Language De- 
bment Section, Office of Education, 
fartment of Health, Education and 
fare. Correspondence may be ad- 
sed to Dr. Raleigh Morgan, Jr., Cen- 
for Applied Linguistics, 1346 Con- 


nguistic Organizations in the U.S.A. and Canada 


The following is a partial listing of linguistic organizations in the United States 
Canada. The Center will continue to publish information on local linguistic 
pties, clubs and_ similar organizations in forthcoming issues of the Linguistic 
If you have not already done so, please send data and information to 


necticut Avenue, N.W., Washington 6, 
ID (Ey 


Canadian Linguistic Association 

The Canadian Linguistic Association 
was founded in 1958. Its officers are: 
President — J. B. Rudnyckyj, Vice-Presi- 
dent —E. R. Seary, Secretary-Treasurer — 
W. S. Avis. Dues for membership in the 
Association are $2.00 per year (includes 
subscription to the Journal). The Cana- 
dian Linguistic Association holds its an- 
nual meeting in June. The Association 
publishes The Journal of the Canadian 
Linguistic Association semi-annually. Cor- 
respondence may be directed to W. S. 
Avis, Royal Military College, Kingston, 
Canada. 


Minnesota Group For Linguistics 

The Minnesota Group for Linguistics 
was founded in 1948. Its chairman for 
1960-63 is Professor W. T. Pattison. The 
Group averages 5 or 6 dinner meetings 
and special panel sessions on_ specific 
problems each academic year. It has 
about 15 permanent members. Corre- 
spondence may be directed to Professor 
Donald C. Swanson, 301 Folwell Hall, 
University of Minnesota, Minneapolis 14, 
Minnesota. 


Student Linguistic Society of the 
University of Washington 
The Society was newly organized this 
year. Its officers are: President — Luigi 
Romeo, Vice-President — Robert Peter- 


sen, Secretary-Treasurer — James Ander- 
son, Corresponding Secretary — Antonina 
Filonov, Dr. Laurence Thompson is the 
Faculty Executive and the faculty ad- 


visers are Dr. Eugene Dorfman and Dr. 
Carroll E. Reed. The Society’s member- 
ship consists of students and faculty of 
the university as well as other interested 
persons. Members meet every two weeks 
to hear and discuss papers on various 
topics of linguistic interest. The Society 
publishes a linguistic journal. Corre- 
spondence may be directed to Miss An- 
tonina Filonov, Student Linguistic So- 
ciety, University of Washington, Seattle, 
Washington. 
Michigan Linguistic Society 

At its spring meeting, approximately 
160 teachers from Michigan, other states, 
Europe, South America, Asia and Africa 
were present. Its officers are: President — 
Dean John N. Winburne, Secretary- 
Treasurer — Dr. Ruth Hok. Speakers at 
the Spring meeting included: James 
Downer, Hans Kurath, Durwood B. 
Varner, Albert Marckwardt and Robert 
Lado. Correspondence may be directed 
to Dr. Ruth Hok, Michigan Linguistic 
Society, 1522 Rackham Building, Ann 
Arbor, Michigan. 


Linguistic Circle of Columbus 

The Linguistic Circle of Columbus is 
directed by the Linguistics Studies Com- 
mittee of the Ohio State University. Mem- 
bers of the committee are: Professors 
Kenneth Abbot, John Black, Morton 
Bloomfield, Erika Bourguignon, Robert 
Estrich, Wolfgang Fleischauer, Franklin 
Knower, Leonard Newmark, Stanley 
Sapon, Alexander Schutz and Francis 
Utley. This informal organization meets 
three times per quarter to hear talks by 
selected members on problems of general 
interest to the group which numbers 
about 60. The Committee also directs the 
Linguistics Colloquium, which meets bi- 
weekly to discuss problems of more 
limited interest. Correspondence may be 
directed to Professor Newmark at Ohio 
State. 


of the Center recently. 


Name 
Applegate, Joseph R. 
Garvin, Paul 


M.I.T. 


PERSONALIA 


A number of linguists are changing their university affiliations as of Sep- 
tember, 1960. The following list gives changes that have come to the attention 


Institution 
Coming From 


Georgetown 


Haugen, Einar Univ. of Wisconsin Harvard 
Hymes, Del Harvard Berkeley 
Jones, Lawrence G. Harvard Boston College 
Lado, Robert Univ. of Michigan Georgetown 
Lehn, Walter American U. at Cairo Univ. of Texas 
Moulton, William G. Cornell . Princeton 
Valdman, Albert Penn. State Indiana 
Welmers, William E. Hartford Seminary U.C.L.A. 

ee Foundation 


cemeteries mnt 


Institution 

Going To 

U.C.L.A. 

Thompson Ramo 
Wooldridge, Inc. 


THE LINGUISTIC REPORTER 
BULLETIN OF THE 
CENTER FOR APPLIED LINGUISTICS 
1346 Connecticut Avenue, N.W. 
Washington 6, D. C. 


National Science 
Foundation Sponsors 
Conference 


To Meet at Indiana University 
December 2-3, 1960 


Indiana University will be the site of 
a meeting to be sponsored by the Na- 
tional Science Foundation December 2-3, 
1960, the aims of which were stated as 
follows: ‘““To develop, and make recom- 
mendations concerning a national pro- 
gram for the systematic evaluation, 
selection, possible abstracting and/or 
translation, re-publication and dissemina- 
tion of Russian and East European lin- 
guistic literature — with special emphasis 
on research materials in mathematical 
linguistics and information processing — 
for use of the American scholarly com- 
munity.” 


The Center is compiling a list of Master’s and 
Ph.D. theses in the field of applied linguistics, 


Please send titles to Miss Sirarpi Ohannessian 
at the Center. 


Additional Publications 
Available At CAL 


The Center is now prepared to dis- 
tribute the following publications upon 
request: 


Hindi Basic Reader $1.50 
Hindi Basic Course (Units 1-18) $3.50 
Spoken French (Units 1-6) $1.00 
Spoken Persian (Units 1-5) $1.50 
Lessons in Contemporary 

Arabic (Lessons 1-8) $4.50 


Other materials soon to be available: 
Spoken Mandarin Chinese (Units 1-8) 
Introduccién a una comparacién 
fonoldgica del espanol y del inglés 


NCTE TO DEVELOP 
SECONDARY SCHOOL 
TEXTBOOKS 


Project Undertaken in 
Cooperation With USIA 


TWO-year project to prepare a 

series of secondary school textbooks 
for teaching English in foreign coun- 
tries was announced today by the Na- 
tional Council of Teachers of English. 
The project, to be undertaken by the 
National Council in cooperation with the 
United States Information Agency, will 
develop a series of textbooks and related 
teaching materials for use in secondary 
schools abroad. 


Slager Appointed Coordinator 

Professor William R. Slager, Depart- 
ment of English, University of Utah, has 
been appointed coordinator of the NCTE 
project. Other authors, working as a 
team, will include Professor Roy G. Cur- 
tis of Purdue University; Dr. Ruth Hok 
of the University of Michigan; Miss Ber- 
nice E. Leary of Madison, Wisconsin; Dr. 
George H. Owen, Coordinator of the 
Adult Education Program of the Detroit 
Public Schools, and Professor Angela 
Paratore of Indiana University. All are 
experienced in teaching English abroad, 
and some have previously prepared Eng- 
lish materials for use in specific foreign 
language situations. 


Linguists to Guide Preparation 

The preparation of the textbooks series 
will be guided by a group of recognized 
authorities in the fields of linguistics, 
methods of teaching English as a foreign 
language, educational psychology, English 
and American literature, art and music, 
and physical and social sciences. In- 
cluded on this advisory group are Pro- 
fessor Harold B. Allen of the University 
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of Minnesota, Professor Gerald Dyk 
of Teachers College, Columbia U i 
sity, Dr. Charles A. Ferguson of the Ce 
ter for Applied Linguistics, Profe 
Archibald A. Hill of the University 
Texas, Professor Robert Lado of Geo 
town University, Professor Albert 
Marckwardt of the University of Mi 
gan, Professor Clifford H. Prator of th 
University of Southern California, ; 
Professor W. Freeman Twaddell 
Brown University. . 

“The Executive Committee of the 
tional Council of Teachers of Englis 
considers the preparation of this seri€ 
books to be an important contributio 
international understanding,” comm 
J. N. Hook, Executive Secretary of th 
NCTE, an organization of more thal 
60,000 elementary, secondary, and colle 
members and subscribers. 


Did You Know That . 


Languages-of-the-World Files, Ge 
Washington University, 2038 Eye § 
N.W., Washington, D.C., is a new 
Title VI project. Acting Director is J. 
King. 
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